Identification of novel hub genes associated with liver metastasis of gastric cancer.
Understanding hub genes involved in gastric cancer (GC) metastasis could lead to effective approaches to diagnose and treat cancer metastasis. In this study, 272 differentially expressed genes between synchronous liver metastasis and the paired GC were selected from microarray assays. KEGG pathway analysis indicated that of 13 enriched pathways, 8 were involved in cancer metastasis. Literature-based annotations showed that the differentially expressed genes significantly enriched known metastasis-related genes. With the use of protein-protein interaction network, we found a subnetwork significantly enriching the metastasis-related genes and hubs. Unannotated hubs in this subnetwork were predicted to be novel metastasis-associated genes. Nine hubs in this subnetwork were validated by using quantitative RT-PCR, and 4 hubs were further validated by immunohistochemistry. NR4A2 was significantly down-regulated in synchronous liver metastasis compared with the paired GC at both transcriptional and translational levels. NR4A2 immunostaining was apparent in the mesenchymal cells of pathologically normal gastric mucosa and in the epithelial cells of primary GC. HSP90AA1 was not only up-regulated in the metastatic GC compared with primary GC at both transcriptional and translational levels, but also up-regulated in primary GC compared with the normal mucosa at the translational level. NR4A2, NR3C1, ARF3, XAB2, and alternatively spliced variants of NR4A2, SP8 and SP-novel, were significantly down-regulated, whereas CCNE1 significantly up-regulated, in primary GC compared with the normal gastric mucosa. Conclusively, NR4A2 and HSP90AA1 stand out as promising diagnostic markers and therapeutic targets for liver metastasis of GC. CCNE1 and NR3C1 indicate primary GC, rather than distant metastasis.